We investigate the cold fission/fusion paths of superheavy nuclei within the two center shell model, in order to find the best projectile-target combinations of their production. The fission/fusion yields are estimated by using the semiclassical approach. We predict several asymmetric combinations of relative long living fragments, which can be used in fusion experiments of superheavy nuclei with Z > 118. Ca as a projectile on various transuranium targets. Indeed, the production of many superheavy elements with Z ≤ 118 (corresponding to the last stable element Cf) during last three decades was mainly based on this idea [6, 7, 8, 9] .
of a given fragment (we will consider the second one) and the inter-fragment distance. For a fixed combination A = A 1 + A 2 the driving potential has a minimum at the charge equilibration point Z 2 , which we will not mention in the following, i.e.
where V N (A 2 , R) is the nuclear and V C (A 2 , R) Coulomb inter-fragment potential. Here the binding energy of the initial nucleus is not considered, because it has the same value for all binary partitions. For deformed nuclei, due to the fact that the largest emission probability corresponds to the lowest barrier, this potential decreases in the direction of the largest fragment radius. We mention that a very convincing theoretical evidence that the cold fission has a sub-barrier character and depends upon deformation parameters was the calculation of penetration factors, using a double the double folding inter-fragment potential, with M3Y plus Coulomb nucleon-nucleon forces. This simple estimate was able to reproduce the gross features of the binary cold fragmentation isotopic yields from 252 Cf [23] . Here it was shown the important role not only of quadrupole, but also of hexadecapole deformation parameters on emission probability.
Our first step is to estimate the driving potential (1) for nuclei beyond Z=118. First of all we have checked the validity of the two center shell model, by reproducing qualitatively cold isotopic yields from 252 Cf [23] . Then, we computed the driving potential for the hypothetical compound nucleus 300 120 X. This nucleus has a larger amount of neutrons than the measured superheavy combinations with Z=116 and 118 [24] . In Fig. 1 we plotted the two dimensional potential surface V (A 2 , R) versus the fragment mass number of the second partner and the inter-fragment distance R. It is clear that the cold fission/fusion process is very much hindered in the region of the large maximum between A 2 = 4 and A 2 = 40. This is especialy clear from Fig. 2 , where we plotted the maximum value of the potential surface in Fig. 1 with respect to the inter-fragment radius R, as a function of the fragment mass number.
The first relevant minimum of the potential surface in the region A 2 > 40 corresponds to the already mentioned double magic nucleus 48 Ca, but unfortunately its binary partner 252 Fm is unstable, as can be seen from Table 1 .
In order to search for reliable binary candidates, producing the above mentioned hypothetical compound nucleus, it is necessary to investigate the penetration factor. This quantity can be estimated,
The maximum value of the potential surface in Fig. 1 with respect to the inter-fragment radius R, versus the fragment mass number.
as usually, by using the semiclassical integral
between internal and external turning points. In Fig. 3 is given the penetrability ratio R = P A2 /P α , corresponding to the potential surface in Fig. 1 . Several maxima, comparable or larger than the mentioned combination 48 Ca+ 252 Fm, are present in this figure. They correspond to Cr, Fe, Ni, Zn, Ge, Se projectiles. The most promising are the projectiles beyond Zn isotopes, where the penetrability increases by nine orders of magnitude from 72 Zn to 74 Zn, as can also be seen from Table 1 . The region of maximal values corresponds to Sr+Pb combinations, i.e. to the already mentioned Pb valley.
On the other hand the target-projectile combinations should be relative stable. In Table 1 are given the fragment half-lives of these binary combinations, with A 2 > 40, corresponding to local maxima of the penetrability. Unfortunately the half-lives of 72,74 Zn isoptopes and their partners are fast decreasing.
FIG. 3:
The penetrabilities corresponding to the potential surface in Fig. 1 versus the mass number of the first fragment. Table 1 Mass numbers and half-lives of binary partners for the hypothetical compound nucleus 300 120 X. In the last column is given the penetrability ratio R = P A2 /P α . In order to compare the data in Table 1 with those corresponding to some experimentally detected superheavy elements, in Table 2 we give penetrability ratios of three measured fusion reactions.
We also compared the penetrabilities in Table 1 with the corresponding quantities of some close elements which have been experimentally reported by using 48 Ca as projectile. The reactions given in the first and second lines of the Table 2 have penetrability ratios around R ≈ 10 −24 . The corresponding values of the first two lines in Table 1 are not far from this number. Table 2 Mass numbers and half-lives of binary partners for the experimentally detected compound nuclei A Z X. In the last columns is given the penetrability ratio R = P A2 /P α and the quoted reference. [25] The penetrability ratio, corresponding to the third reaction 208 Pb+ 70 Zn→ 278 112 X [25] , is R = P A2 /P α ≈ 5 10 −11 . Practically all combination beyond 74 Zn, giving the hypothetical element 300 120 X, have the penetrability ratios larger than this value. In Table 1 we remark that in the combination 76 Ge+ 224 Ra both partners have enough large half-lives to be used in fusion experiments. Concluding, we computed the potential energy surface for different binary combinations, giving the superheavy compound nucleus 300 120 X, by using the Two Center Shell Model. We evidenced binary partners whose penetration factors are comparable with similar combinations, producing close superheavy elements which were experimentally measured. An extensive analysis on fission/fusion channels for all possible isotopes in this region of superheavy elements, by using this performant version of the Two Center Shell Model, is under way.
